Photoperiodic changes in hypothalamic insulin receptor gene expression are regulated by gonadal testosterone.
In order to adapt to seasonal changes, animals exhibit robust changes in their reproductive status, body weight, and molt. However, the molecular mechanisms regulating such seasonal changes in physiology and behavior are not fully understood. Here, we report the photoperiodic regulation of the insulin receptor (IR) gene in the infundibular nucleus (anatomically homologous to the mammalian arcuate nucleus) of the Japanese quail. When the birds were transferred from short-day to long-day conditions, a significant increase in the level of IR mRNA was observed on the 10th long day, whereas that in testicular length was observed on the 5th long day. Castration abolished IR mRNA expression induced by long-day conditions, whereas the testosterone administration mimicked induction of IR mRNA expression induced by long-day conditions. These results suggested that the photoperiodic regulation of the IR mRNA in the infundibular nucleus is mediated by testosterone from the testes. It has been known that the central administration of insulin increases luteinizing hormone (LH) secretion, and neuron-specific disruption of IR gene causes impaired gonadal function due to the dysregulation of LH and increased food intake and body weight. Together with these results, the photoperiodic regulation of the IR mRNA in the hypothalamus may enhance the effect of long days in the seasonal response of reproduction and body weight changes.